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" ‘piteh gyroscopes (Horisent) (with D-gyro), and the yaw end roll

A, The stendard equipment of the V-2 missile 1nclq;rn two 5yro!copes, the
- &¥rosnope (Tortik;nt) (witk B, A-gyro).

. e :Pitch grrosgppe gguggnt}

. The’ horinental ¢7ro. lul)cndod in o gindal lynihn ia 1n‘tu11¢d
.. in such g Way thit the stabilised gyro azis oan be used as the
. referencé basin’ far the trejectory. 1In tiringnpolltion, the
- missile islexactly. vortio;le e missile axic is aligned with
Vi the gyro axis, Through imclination 4f the missile during flight

C 4 {in the firing tirection), the sngle bétwesn the gyro axie and
. the. lillllé is changed. This ch-acu 1s used t6 control the

aissile oloctrteslly by & potentismeter. The slider of thiw
ioon-.ndgpotontio:otor ohanges acterding to the angle and transmite
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Y proportional command-voltage over a apecial amplifier (mixer)
to the rudder system. The slider of the potentiometer is
coupled with the gyro. The .potentiometer itself is mechanically
connected to the base plate by a programming gear and there- .
with with the missile body. The command-voltage for the
command-potentiometer is supplied by_a special dry-cell

vattery (50, 0.5 AH) [ mee page 5 /. The sirborne battery

‘48 ewitched on automatically at the start by a relay.’ Dnring

pra~firing tests this voltage 1s taken from a power supply

.unit in the ground station. The voltage is oxamined for
.magnitude and. correct polarity by a supersenaitive polarized

relay in the ground‘station.

ﬁhe potentiometer ia connected in such a manner that .an .

inclination of the, miaaile in a positive sense (in firing

direction) resuite in ‘a negative command. That means that

the voltage appearing on the potentiometer applies-a negative

contrel current’ to the. amplif;er (mixer), which actuates

the rudder systen”/ sée page 6 /. The output of the

mixer unit is’ proportional to the input voltage with no

delayao .The control ourrent i8 checked in the ground~atat10n

by a milliammter‘until the moment of starting. The conirol .

-oirouita can be’ broken by a relay contact and bridged again

by an ampeter; in “the ground-station control deak. "In”
later dov910pmenta shunt resistors had been used instead
of - relay contacte in order to aimplify the switching.

-}The pitoh gyro controlled rudder seryoes II and IV. Zh?or
.location of the rudders. see page 6 _JZ Both rudder servos

work: aynchronouely° .8ynchronization is achieved by’
potentiometers which are .coupled to the rudder servos II

- and 1V, 'The rudder movement 1s proportional to the voliage
.input. Each rudder servo (II and:IV) drives an external

control. vane.and an internal carbon vgne. The internal.

.éarbon vanes 1ay within the gas etream and are only.
_effective aB long 86 -the missile is driven. This syatem

is a stable dynamic syetem.4 ¥hen test missile control

.eystems are not properly adjusted, the rolling motion can

be obaerved with the naked eye.

-To guide the minslle in its trajectory, the potentiometer is

ad juated by a, programming motor. -The programming motor.is

.. .sewitched on by a timeswitch five seconds after. the . otart
-.and. switched off again epproximately in the 42nd ‘second
after. firing.,.The .programming motor ias a ﬂtepping relay.

Plus impulses are féd.to & magnet coil from the 27V o
battery through a chopper. The magnet-coil operates a

" planger which mdves a&.gear one tooth forward with each .

impulse, _Canéotéd]to,this gear is.a cam whose shape is

- mathematically.ocalgulated. The cam shape detérmines the

curvature of .the trajectory until combustion cut-off. . A
cam follower. is coupled with.the commend potentiometer, and
the desired angle of inclination is transmitted in the form
of a command voltage via the mixing unit to the rudder

' . sarvos.. The stepping relay was given preference over a
-motor bacause it had better inherent speed regulation.

s
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The gyro is erected as long es the missile standa ready for
firing., The erection system prevents wandering of the
] gyro. 1% .consists of a normsl pendulum and a torguer [Tbee
. page 7__'7° The torquer is installed on the gimbal ring of
the gyro and consists of & permanent magnet and two coils,
.According to the pendulum position the colls exercise s
turning moment on the gyro exis and erect the gyro.

The gyroscope power is supplied by a frequency stabilized
o transformer. With a voltage: > x 40V, and a frequenoy
.y 500 cycles, about 10,000 rpm, gyro type KA 6 (60mm rotor
- diameter) is an induction motor with short-circuited rotor.

The run=up time of the gyro is about three to five minutes,
The run-down time 18 approximately 20 minutes and the usable
range after ewitch-off ie mpproximately one minute.

A8 longmaa the missile 1e standing, ready for firing, the
gyro pdwer is furnished. -At take=-off, the gyro is switched
" off and runs down. The rotor is mounted in special low
friction bearings,

o Arong special characteriestics of the potentiometer are a . !
‘ : : ’ " special gold-alloy which gives constant resistance within
: : . wlde temperature limite. The single windings are so cloge

to each other that the voltage ochange takes place oone-

tinuously and not in disorete steps.

p- . ' Two types of course compasses frém’'the-firms "L.G.W." and
"Anschuetz™ existed at the end of World War II. One of the

main differences was the construction of the programming
motor. Besides the above described design, a direct-current
motor with centrifugal governor existed whioh drove a oam,
which was a .ceramic drum with sprayed-on silver layer.

. According to certein rotation angles, single rosistors were
conneocted in the circuit corresponding to a certain oontrol

" commgnd., .This design was later disoarded.

The Yew and Roll Gyroscope ﬁ?artiggnt!

* This gyro (KA 6) furnishee the reference for oouree dontrol
and twisting roll stabilizetion. ‘A liquid oontact pondulum
is uased for erection of this gyro. Baldrian was used as
liquid. Alignment, prior to firing of the gyro, was done
‘elaotrically from the ground station by a highly sensitive L “
moving-coil relay made by Siemens.  The supply of these )
relays wae very difficulit. 4bout 10 to 15 old relays were
on hand. The importance of this relay was not immedimtely
recognized. A8 a substitute polarized telegraph relays were
used. ThE potentiometers were connected with s mixing unit.,

- Two types“existed here also: "L.G.W." (Luftfahrt Geraste ™ " -

‘ : Werke, Air Force Equipment Workq)and "Ansohuatg". Thie

i gyro. was ereoted by an electromagnetic system (torquer) ams.

‘ : " in the pitoh gyro. The erection operated also-during the :o

flight. - . L
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General Information

In the USSR instructions were given to reconstruct all test equip~.
-ment, Criteria were too rigid at first; the first specimens were

teéted to destruction. All destroyed equipment and single parts
were kept. Many test-instruments could be taken over completely..
The potentiometers consisted of gold- platinum wire, 100 turna
with lmm.spacing. . One volt command-voltage resulted in one
milliampere control-~ currento i .

The .E- potentiomater in the yaw and roll gyroacope worked on the
1nternal ‘carbon vanes 1 and 3. The A - potentiometer also worked

on the internal carbon. vanes 1 and 3.

The D-potentiometer in the pitch gyroscope worked on the internal
carbon venes 2 and 4 and on the external control vanes II and IV.
Inaccuracies were adjusted by two trim_motoras on the external
control.-vanes I and III [see page T
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POWEFZ SUPPLY V- 2

N Main Switch
2. Power Supply Unit
3 |nterlocking Contact
4. Comtpensating Resistance
5. Polézr‘ized. "Re\ag
.. G.:Signal Lamp - :
72TV, Gs3:System. Ground: S{-o.+\on
8 Contoct Breaking. 'Plu.g
- ‘a2 Veltage - In On Board System
10 Interlocking Con-l-cxc.-{-
1 Battery

CONFIDENT |AL

. Declassified in Part - Sanitized Copy Approved for Release 2013/04/11 : CIA-RDP81-01030R000100310004-2




_ Declassified in Part - Sanitized Eopy Approved for Release 2013/04/11 : C-IA-RID.P81—Q1O36ROOOI1 00310004-2

A2 ——

Graaed - -

-2y -

] =19

Corfuck_Breh

iy

5
8
I’é

He:

Plug

+ ¢ bad
+6 1
L3 . -RT j= |
: : & :f Ra3p N
3 RI R RI ear” |||}
- - |3 - - - - -
N - I [ofAW |07 [97AW] [07AM]
! = 3] T
On Beard M =
Rz« o5
~ | Tl P= =
l!;g R12p = Supporting Relay (Ground) bda. Propulsion Unit Contactor
o R19 = Control Current Switch 46 = DJC For Rudder Servos
),;3 R21- R24 =Control Current Indicators R3p = Trim Relay
X2 “R25-R-28= Rudder Position Indicators RI =~ Rudder Servo T
T 6V = Rudder Position Voltage - 6V RI= Rudder Servo IL
g R-ST=A|C Power RI = Rudder Servo II
!ﬁé Ho = Pitch Gyroscope RIZ = Rudder Servo IV

Ve = Yaw § Roll Gyroscope
R2x = Control Current Breaker
RM = Amplifier (Mixer)

Sy = Synchronizing Potentiometer
Pr= Programming Motor
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- Exterval Contrdl Nane “T-=

“ L ) ]1 External-Control Vawe- L -

5 TI- External Control Vawe IIT.

\ T External Control Vane T

'\ I 1-Internal Control Vane 1+

] 7 - 2-Internal Control ‘Vane 2
3-Internal Control Vane 3.
4-1nternal Control Vane 4

.. 5-Rudder Ring

~ 6- Firing Direction

RUDDER ARRANGEMENT V-2
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2 Movement Tra.nsm\tter
_3-0On Board \oltage ...

PENDULUM WIRING DIAGRAM V-2
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